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rr.RTIFICATION OF TRANSLATION 



The undersigned, Brian John Fish, whose address is Apartment 602. 1530 16 th Street. 
N.W., Washington, D.C. 20036 U.S.A., declares and states as follows: 

I am well acquainted with the English and French languages; I have in the past translated 
numerous French documents of legal and/or technical content into English. 

I have been requested to translate a French document identified as French Special 
Medical Patent No. 987.638 filed on September 9, 1964 and issued by decree on December 
27, 1965 and entitled "Quinoline acid based medicines." 

To a copy of this French document I therefore attach the English translation and my 
Certification of Translation. 

I hereby certify that the English translation of the above cited French document identified 
as French Special Medical Patent No. 987.638 filed on September 9, 1964 and issued by - 
decree on December 27, 1965 and entitled "Quinoline acid based medicines" is. to the best 
of my knowledge and ability , aii accurate translation. 

And I declare further that all statements made herein of my own knowledge are true, that 
all statements made on information and belief are believed to be true, and that these statements 
and the like are punishable by fine and imprisonment, or both, under Section 1001 of Title 1 8 of 
the United States Code. 




Translated from the French 



Translated by Brian lohn Fish for 

hnncgan. Henderson. Farabow, Garrcrt & Dunncr. I..I..P 
October 23. 2000 

REPUBLIC OF FRANCE 



MINISTRY OF INDUSTRY 
Industrial Property Service 

SPECIAL MEDICAL PATENT 
P.V. No. 987.638 No. 3.795 M 
International Classification: A 61 k / / C 07 d 



Quinoline acid based medicines. 

Non-stock Corporation known as: SOCIETE METABIO resident in France (Seine). 

Filed on September 9, 1964 at 10:15 A.M., by mail. 

Issued by decree on December 27, 1965. 
(Official Bulletin of Industrial Property [B.S.M.] no. 5 of 1 966). 

The present invention concerns the therapeutic use of quinoline acid, as well as its salts and 
derivatives, ecpeciollv its esters and amides. 

Quinoline acid or pyridine- 2,3- dicarboxylic acid, whose molecular weight is 167.12, has the following 

formula: 

[See diagram in onginal French text] 

In its crystalline state, it appears in the form of white, odorless prisms with a melting point of 190- 
195°C, a temperature at which quinoline acid breaks down into nictobnic acid and C0 2 . 

Quinoline acid is soluble in 180 pans water, and its aqueous solutions do not require polarized light. 
It is considerably soluble in a basic medium, but is weak in ethanol and nearly nonexistent in ether and 
benzene. 

It can be prepared by permanganic oxidation starting with quinoline. It can also be prepared by 
oxidizing 2,3-dimethyl-pyridine using, for example, the procedure of Garrett and Smythe (J. Chem. Soc, 83. 
765). 

Quinoline acid changes into nicotinic acid, with carbon dioxide loss, by heating to above 190-195°C 
Heated to 120-130°C with bromine, it changes into dibromo-pyndine, while quinoline anhydnde is obtained 
by heating in the presence of acetic anhydride. 

The compound of the invention has the properties of a strong acid: it forms salts easily with mineral 
or organic bases. 



It is thus possible to prepare, especially, mono- or disodium quinolates, mono- or dipotassium 
quinolates, mono- or diammoniac quinolates, as well as the quinolates of calcium, magnesium, and iron. 
Potassium salts, for example, that are highly water soluble, are represented by the monopotassmm salt 
(KC 7 H 4 0 4 N, 2H 2 0), which decarboxylates above 200 °C, and the dipotassium salt (K 2 CH,0 4 N, 2H 2 0\ 
which breaks down at around 230 °C. 

The salts that the acid of the invention forms with the organic bases have a particularly interesting 
therapeutic activity and being, for example, the quinolates of betaine, choline, dimethylcolarnine, arginine, 
ornithine, or lysine. 

Among the quinoline acid esters, a-methyl ester, whose melting point is 90 °C and that dissolves 
easily in hot water, can be provided by way of example. This is obtained, along with dimethyl ester, by boiling 
the quinoline acid with some methanol in the presence of concentrated sulfuric acid. For its part, ^-methyl 
ester dissolves in water easily and has a melting point of 106° C. 

Among the amides, we note, from a therapeutic viewpoint, that (J-amide is particularly interesting 
and can be obtained in the crys tallin e state in the form of prisms 1 that break down at 160°C. The diamide is 
shaped like needles and has a melting point of 190°C. 

Quinoline acid can be identified by the Henderson technic (J. Biol. Chem., 181, 677, -1949), which 
involves decarboxylation in nicotinic acid followed by the latter being dosed, or by the method of 
Rabinowitz, Fineberg and Greenberg (Arch. Biochem., 42, 197, 1953) using the chelating force of this acid ~ 
with respect to iron ions. Quinoline acid can also be identified with the help of paper chromatography. To 
this end, one sample containing an amount of about 25 to 150 micrograms of quinoline acid, or of one of its 
salts, is placed on Whitman 1 paper and chromatography is performed using the solvent phase of 120vol. n- 
Butanol /30vol. glacial acetic acid/50vol. water. After the chromatogram has dried, the stain of quinoline acid 
becomes transparent in Wood's light and its Rf is 0.30. Pulverizing an alcohol solution of bromocresol green 
makes it look like a yellow stain rising up off of a greenish base. By using the solvent phase of isobutanol 
(100vol.), pure formic add 98°C (20vol.), and water (45vol.) in the same conditions, the Rf of the quinoline 
acid is 0.59. 

The LD50 of quinoline acid, administered intrapentoneally, is 0.50g per Kg of weight in a Wistar rat 
and 0.45g per Kg in a Swiss albino mouse. 

It was found that free quinoline acid, or in the form of salts or derivatives, has outstanding 
properties as a coenzyme precursor. Indeed, pharmacological experimentation has shown that the 
administration of this acid is followed by a considerable increase in the concentration of diphosphopyridine 
nucleotide tissues, a coenzyme that is involved in very many metabolic reactions, and notably during the 
dehydrogenations that occur during the Krebs citric acid cycle. 

Among the experiments that were earned out, we will cite by way of example that performed with 
sodium quinolate injected intrapentoneally in Wistar rats at the rate of 2 millimoles per Kg of weight. The 
animals were killed 4 hours after the compound of the invention was administered. The organs were 



translator's note: The French term used here is actually "primes" and not "prismes" (prisms). However, no 
definition from "primes" makes sense in this case, and I suspect it is a typographical error (i.e., the first M s" was 
omitted). 



immediately frozen in according to the Wollenberg, Krause and Wahler technique (Naturwiss., 45, 294. 
1958). After homogenrzation of these organs, diphosphopyndine nucleotide was dosed therein using the 
Glock and McLean method (Biochem. J., 61 381, 1955). Contemporaneously with the set of animals in which 
sodium quinolate was injected, a set of test animals received an identical amount of an isotonic solution or 
sodium chloride instead of this injection and administered by the same route. The animals of this test set 
were killed 4 hours after the sodium chloride was administered, and the lntersnnal level of diphosphopyndine 
nucleotide was determined using the same modalities as with the experimental set. 

It was confirmed that this level was considerably higher after administering the compound ot the 
invention than in the test set, the difference between the two sets being significant at a probability level ot 
1% with respect to renal tissue and likewise to liver tissue. This is how the intrarenal level in the animals 
being treated reaches values that are double those of the test animals. 

Other experiments were undertaken to look for possible antagonistic action of the compound of the 
invention with respect to certain experimental liver failures. It was thus confirmed, for example, that betaine 
quinolate effectively combats fatty liver in rats caused by food. 

Owing to their activity as diphosphopyndine nucleotide precursors, quinoline acid, as well as its salts 
and derivatives, are used in numerous diseases during which stimulation of the energy metabolism proves 
necessary. 

Hence, it is the various etiological and symptomatic liver failures, during which denvaaves such as 
choline or betaine quinolate will preferably be used, that are of particular interest from a therapeutic 
standpoint owing to the effect of the synergy of action between quinoline acid and choline or betaine on the 
metabolism of the lipids. 

Quinoline acid, as well as its salts and derivatives, are also recommended for states of fatigue and 
asthenia, as well as during recovery from infectious diseases and delayed maturation in children. For these 
symptoms, either dimethyl^olamine quinolate (additive with the appropriate quinoline acid activity, said 
action stimulating the dimethylcolamine) or arginine quinolate, lysine quinolate, or ornithine quinolate, which 
acts favorably on the nitrogen metabolism, can be used appropriately. 

The medication of the invention is also recommended for cachexia, neoplastic states (especially when 
they are being treated with physical agents), as well as vanous forms of PP avitaminosis. 

For these different recommended uses, the compound can be formulated for oral administration in 
the form of, for example, tablets, syrup, pellets or potable ampules, in combination with the vehicles 
appropriate to these various administration modalities, and the daily dose can be, for example, 10 to lOOmg 
of active principle per Kg of weight. 

The medication can also be administered parenterally in the form of injectable aqueous solutes such 
as, for example, 5ml ampules containing 0.5g of active principle. 
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SUMMARY 
The objective of the present invention is: 

1. The therapeutic use, as coenzvmatic precursors, of quinoline acid, as well as its organic or mineral 
salts or of its derivatives, notably esters and amides; 

2. Medicines meant to be administered orally or parenterally containing one or several compounds 
according to 1. 

Non-stock Corporation known as: SOCIETE METABIO 
By Power of Attorney: 
DREYFUS 



SEARCH REPORT ON NOVELTY 

Documents that may infringe the novelty of the medicine. 
- Chemical Abstracts, vol. 33, p. 9446 (1939), cites: 
Lancet, R.W. Vilter, vol. II, p. 423 (1939). 
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Medicaments a base d'acide quinoleique. 

Societe civile dite : SOCIETE M£TABIO resident en France (Seine) . 

Demande le 9 septembre 1964, a 10 h 15 n \ par poste. 
Delivre par arrete du 27 dtfcembre 1965. 
(Bulletin officiel de la Propriete industrielle [BS.M.~], n° 5 de 1966.) 



La presente invention concerne I'utilisation thera- 
peutique de l'acide quinoleique, de ses sels et de 
ses derives, notamment ses esters et amides. 

L'acide quinoleique ou acide pyridine-2,3-dicar- 
boxylique, dont le poids molecuiaire est de 167,12. 
a la formule suivante : 

i["V 0OH 

J-COOH 

II presente, a Tetat cristallin, sous forme de 
prismes blancs, inodores, dont le point de fusion 
est de 190-195 °C, temperature a laquelle l'acide 
quinoleique se decompose en acide nicotinique et 
C0 2 . * 

L'acide quinoleique est soluble dans 180 parties 
d'eau, ses solutions aqueuses ne deviant pas la 
lumiere polarisee. Sa solubilite est considerable 
en milieu basique, tandis qu'elie est faible dans 
1'ethanol et presque nulie dans Tether et le ben- 
zene. 

II peut etre prepare par oxydation per man ga- 
nique a partir de la quinoleine. Gn peut encore le 
preparer par oxydation de la 2,3-dimethyl-pyridine, 
par exempie selon le procede de Garrett et Smythe 
(J. Chem. Soc, 83, 765). 

L'acide quinoleique se transforme en acide nicoti- 
nique, avec perte d'anhydride carbonique, par 
chauffage au dessus de 190-195 °C. ChaufFe a 120- 
130 °C, avec du brome, il se transforme en dibromo- 
pyridine, alors que Ton obtient 1'anhydride quino- 
leique par chauffage en presence d'anhydride ace- 
tique. 

Le compose selon 1'invention a les proprietes d'un 
acide fort; il forme aisement des sels avec les bases 
minerales ou organiques. 

On peut preparer ainsi, notamment, les quinoleates 
mono-ou di-sodiques, mono- ou di-potassiques, 
mono-ou di-ammoniacaux, ainsi que les quinoleates 
de calcium, de magnesium et de fer. Les sels de 
potassium, par exempie, tres solubles dans 1'eau, 
sont representee par le sel mono-potassique 



(KC7H4O.1N, 2H 2 0), qui se decarboxyle au-dessus 
de 200 °C, et le sel dipotassique (K2C7H3O4N, 
2HoO), qui se decompose aux environs de 230 °C. 

Les sels que Taeide selon ^invention forme avec 
ies bases organiques presentent une activite thera- 
peutique particulierement interessante, tels que, 
par exempie, les quinoleates de betaine, de choline, 
de dimethyicolamine, d'arginine, d'ornithine ou de 
lysine. 

Parmi les esters de Tacide quinoleique, on peut 
citer, a titre d'exemple, fester a-methylique, dont 
le point de fusion est de 90 °C, et qui est aisement 
soluble dans 1'eau- chaude. On l'obtient, a cote de 
Tester di-methylique, par ebullition de Tacide qui- 
noleique avec du methanol, en presence d'acide 
sulfurique concentre. L'ester p-methyiique, pour 
sa part, faciiemcnt soluble dans Teau, a un point 
de fusion de 106 °C. 

Parmi les amides, nous citerons comme particu- 
lierement interessante au point de vue therapeu- 
tique, la £-amide, que Ton peut obtenir a Tetat 
cristallin sous forme de primes se decomposant a 
160 °C. La di-amide, elle. se presente sous forme 
d'aiguilles dont le point de fusion est de 190 °C. 

L'acide quinoleique peut etre identifie par la 
technique de Henderson (J. Biol. Chem., 181, 677,- 
1949), comportant sa decarboxylation en acide nico- 
tinique suivie du dosage de ce dernier, ou par la 
methode de Rabinowitz, Fineberg et Greenberg 
(Arch. Biochem., 42, 197, 1953) utilisant le pou- 
voir chelatant de cet acide vis-a-vis des ions ferreux. 
L'acide quinoleique peut encore etre identifie a 
Taide de la chromatographic sur papier. On depose, 
dans ce but, sur papier Whatman 1 un echantillon 
contenant une quantite de Tordre de 25 a 150 micro- 
grammes d'acide quinoleique ou d'un de ses sels 
et on realise une chromatographic avec la phase 
solvante n-Butanol, 120 vol./Acide acetique glacial, 
30 vol./Eau, 50 vol. Apres sechage du chromato- 
gramme, la tache d'acide quinoleique peut etre 
decelee en lumiere de Wood; son Rf est de 0,30. 
La pulverisation d'une solution alcoolique de vert 
de bromocresol la fait apparaitre sous forme d'une 
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tache jaime 6e detachant but un fond verdatre. 
En utilisant dans les raemes conditions la phase 
solvante Isobutanoi, 100 vol./Acide formique pur 
98°, 20 vol./Eau, 45 vol., le Rf de Tacide quino- 
leique est de 0,59. 

La DL 50 de Tacide quinoleique, administre par 
voie intra-p6ritoneale, est de 0,50 g par kg de poids 
chez le rat de souche Wistar et de 0,45 g par kg, 
chez la souris Swiss albinos. 

II a 6te trouve que Tacide quinoleique libre ou 
sous forme de sels ou de derives possede des pro- 
prietes reraarquables en tant que precurseur 
coenzymatique. L'experimentation pharmacolo- 
gique a revele, en effet, que Tadministration de cet 
acide est suivie d'une augmentation considerable 
de la teneur des tissue en diphosphopyridine nucleo- 
tide, coenzyme impliqu6 dans de tres nombreuses 
reactions mdtaboliques, notamment au cours de la 
plupart des deshydrogenations intervenant lors du 
cycle citrique de Krebs. 

Parmi les experimentations realisees, nous cite- 
rons, a titre d'exemple, celle effectuee avec le quino- 
leate de sodium inject e par voie intraperitoneale a 
des rats de souche Wistar, a raison de 2 millimoies 
par kg de poids. Les animaux ont ete sacrifies 
4 heures apres Tadministration du compose* selon 
Tinvention; les organes ont aussitot ete congeles 
selon la technique de Wollenberg, Krause et Wahler 
(Naturwiss., 45, 294, 1958). Apres homogeneisation 
de ces organes, le diphosphopyridine nucleotide y 
a et6 dose a Taide de la methode de Glock et Mc Lean 
(Biochem. J., 61, 381, 1955.) Paralielement a la 
serie d'animaux auxquels a ete injecte le quinoleate 
de sodium, une serie d'animaux temoins a recu, 
a la place de cette injection, un volume identique 
d'une solution isotonique de chlorure de sodium, 
administr6e par la meme voie. Les animaux de cette 
serie temoin ont ete sacrifies 4 heures apres Tadmi- 
nistration de chlorure de sodium et le taux intra- 
tissulaire du diphosphopyridine nucleotide a ete 
determine* selon les mSmes modalites que dans la 
aerie experimentale. 

11 a ete etabli ainsi que ce taux est significative- 
ment plus eieve apres adrninistration du compose 
selon Tinvention que dans la se*rie temoin, la diffe- 
rence entre les resultats des 2 series etant signifi- 
cative au seuil de probability de 1 % aussi bien en 
ce qui concerne le tissu renal que le tissu hepatique. 
C'eat ainsi que le taux intrarenal atteint chez les 
animaux traites des valeurs doubles de celles des 
flrnragMT temoins. 

D'autres experimentations ont ete* entreprises 
en vue de rechercher Taction antagoniste eventuelle 
du compose selon Tinvention vis-a-vis de certaines 
insuffisances hdpatiques experimentales. II a ete* 
etabli ainsi, par exemple, que le quinoleate de 
betalne s'oppose efficacement a la steatose hepatique 
d'origine alimentaire chez le rat. 



En raison de leur activite en tant que precurseurs 
du diphosphopyridine nucleotide, Tacide quino- 
leique, ses sels et ses derives sont indiques dans de 
nombreuses affections au cours desquelles une 
stimulation du metabolisme energetique s'avere 
necessaire. 

II en est ainsi. en particulier, des diverses varietes 
etiologiques et symptomatiques de Tinsuffisance 
hepatique, au cours desquelles on utilisera de pre- 
ference des derives tels que le quinoleate de choline 
ou de betalne qui sont particulierement interessants 
au point de vue therapeutique en raison de la 
synergie d'action entre Tacide quinoleique et la 
choline ou la betalne sur le metabolisme des lipides. 

L'acide quinoleique, ses sels et ses derives sont 
egalement indiques dans les etats de fatigue et 
d'asthenie, ainsi qu'au cours de la convalescence 
des maladies infectieuses et des retards de deveioppe- 
ment chez Tenfant. Pour ces indications, on peut 
utiliser avantageusement soit le quinoleate de dime- 
thvi-colamine, ajoutant a Tactivite propre de Tacide 
quinoleique Taction stimulantc de la dimethylcola- 
mine, soit le quinoleate d'arginine, de lysine ou 
d'ornithine, qui agissent favorablement sur le 
metabolisme azote. 

La medication selon Tinvention est encore indi- 
quee au cours des cachexies, des etats n6oplasiques, 
notamment lors de leur traitement par les agents 
physiques, ainsi que des diverses formes d'avi- 
taminose PP. 

Pour ces diverses indications, elie peut etre for- 
mulae en vue de Tadministration par voie orale sous 
forme, par exemple, de comprimes, sirop, granules 
ou ampoules buvales, en association avec les velri- 
cules appropries a ces diverses modalites d'adrni- 
nistration, la dose quotidienne pouvant €tre, par 
exemple, de 10 a 100 mg de principe actif par kg 
de poids. 

La medication peut egalement Stre administrte 
par voie parent erale, sous forme de solutes aqueux 
injectables, tels que, par exemple, des ampoules de 
5 ml contenant 0,5 g de principe actif. 

RESUME 

La presente invention a pour objet : 
1° L'utilisation therapeutique, en tant que pr& 
curseurs coenzymatiques, de Tacide quinoleique, 
de ses sels organiques ou mineraux, ou de ses 
derives, notamment esters et amides; 

2° Les medicaments destines a Tadministration 
par voie orale ou parent^rale contenant un ou 
plusieurs composes selon 1°. 

Societe civile dite : SOCIfiTfi MfiTABIO 

Par procuration : 
Dreyfus 
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AVIS DOCUMENTAIRE SUR LA NOUVEAUTE 

Documents susceptibles de porter atteinte a la 
nouveaute du medicament. 

— Chemical Abstracts, vol. 33, p. 9446 (1939), 
cite : « Lancet », R., W. Vilter, vol. II, p. 423 
(1939). 
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